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(54) Packaging machine with foreign substance detection

(57) The present invention relates to a packaging
machine (1) which seals a cover-film (6) at a tray (4),
which has been previously filled with a packaging item
(5), whereas the packaging machine comprises an upper
tool (2) and a lower tool (3) which are pressed together

during the sealing of the cover-film (6) to the tray (4), and
which comprises means (7) to detect misalignment of the
packaging item in the tray (4), a misaligned tray in the
lower tool (3) and/or a foreign object between the upper
and the lower tool (3) prior to and/or during the sealing
of the cover film (6) to the tray (4).
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Description

[0001] The present invention is related to a packaging
machine which seals a cover film to a tray which has
been previously filled with a packaging item, whereas the
packaging machine comprises an upper tool and a lower
tool which are pressed together during the sealing of the
cover film to the tray. The present invention is further
related to a process to produce a packaging item.
[0002] The above-mentioned packaging machines are
well known from the state of the art and are for example
so-called form-fill-seal packaging machines which form
a plastic film into a tray. This tray is filled with the pack-
aging item and subsequently closed with a cover plastic
film. Another packaging machine is a so-called traysealer
in which preformed trays are filled with a packaging item
and then sealed with a cover film. The sealing of the cover
film to the tray is in both cases executed by exposing the
cover film and/or the tray to heat and pressing the cover
film and the tray together. This pressure is for example
applied by pressing an upper tool which is located above
the cover film and a lower tool which is located below the
tray together. In the past, it has happened often, that the
upper tool and/or the lower tool have been damaged dur-
ing the sealing operation, so that at least one of the tools
had to be replaced and the packaging machine was not
in operation for an extended period of time.
[0003] It was therefore the objective of the present in-
vention to overcome the deficiencies of the packaging
machines according to the state in the art.
[0004] This problem is solved with a packaging ma-
chine which seals a cover-film at a tray, which has been
previously filled with a packaging item, whereas the pack-
aging machine comprises an upper tool and a lower tool
which are pressed together during the sealing of the cov-
er-film to the tray and which comprises means to detect
a misaligned packaging item in the tray, a misaligned tray
or another foreign object between the lower tool and the
upper tool prior to and/or during the sealing of the cover
film to the tray.
[0005] It was totally surprising and could not have been
expected by a person skilled in the art that damage of
the upper and/or lower tool can be avoided by the inven-
tive packaging machine. The inventive packaging ma-
chine is easy to build and to operate.
[0006] The inventive packaging machine is for exam-
ple a so-called form-fill-seal packaging machine. This
packaging machine comprises a forming station in which
a planar plastic film is formed into a multitude of trays
which are subsequently filled with a packaging item and
then sealed with a cover plastic film in a so-called sealing
unit. Another example for a packaging machine accord-
ing to the present invention is a so-called traysealer in
which essentially flat or pre-formed plastic trays are filled
and subsequently sealed with a cover plastic film in a
sealing unit.
[0007] The cover film can be a film to cover the tray or
a so-called skin-film which is shrunk around the packag-

ing item. In another preferred embodiment, the cover film
is formed into a three dimensional object.
[0008] The tray can be flat or a three dimensional ob-
ject with a mould.
[0009] The sealing unit within the inventive packaging
machine normally comprises an upper and a lower tool,
which are pressed together during the sealing of the cov-
er film to the tray. At least one of these tools is heated
so that heat can be applied to one of the film and/or to
the tray during the sealing operation. In order to press
the tools together, at least one of the tools comprise driv-
ing means which move the respective tool up and down.
In a preferred embodiment, however, the upper tool is
stationary and the lower tool is moved up and down. At
least one of the tools can comprise cooling means to cool
the respective tool in certain regions, to avoid undesired
shrinkage of the cover film and/or the tray in case shrink-
able films are used.
[0010] According to the present invention, the packag-
ing machine especially the sealing station comprises
means to detect a misaligned packaging item in the tray,
a misaligned tray or another foreign object between the
upper and the lower tool prior to and/or during the sealing
of the cover film to the tray. This is done to avoid, that
the packaging item extends into the sealing area between
the upper and the lower tool and damages at least one
of these tools when they are pressed together during the
sealing action. The same holds true for foreign objects
between the upper tool and the lower tool. The means
also detect a tray, which is not properly aligned in the
lower tool; e.g. which has not been properly inserted into
the lower tool by the grippers.
[0011] As soon as these means detect a misaligned
packaging items in the tray, a misaligned tray and/or a
foreign body between the upper and the lower tool, the
movement of at least one of these tools is stopped.
[0012] Preferably, the upper tool and/or the lower tool
comprise driving means, which execute the preferably
vertical movement of the upper and/or lower tool. How-
ever, preferably the upper tool is stationary and only the
lower tool is moved vertically.
[0013] These driving means are preferably designed
such that the velocity and/or position of the upper and/or
lower tool can be determined by a control unit, for exam-
ple a computer, which controls the driving means. Pref-
erably, the driving means are a motor, more preferably
a servo motor, a linear motor and/or a pneumatic or hy-
draulic cylinder. The control unit stops the driving means
immediately after a foreign object or a misaligned pack-
aging item has been determined.
[0014] In a preferred embodiment of the present inven-
tion, the means to detect foreign objects, misaligned trays
or a misaligned packaging item between the tools is a
camera, preferably a high-speed camera. This camera
is connected to computer means which analyze the pic-
tures submitted by the camera for foreign objects or a
misaligned packaging item and which send a "stop" sig-
nal to the driving means as soon as they have detected
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such object or a misaligned packaging item between the
upper and the lower tool. The camera preferably inspects
the region between the cover film and the lower tool. In
another preferred embodiment, the camera is used to
detect a deflection of the cover film caused by a foreign
object, a misaligned packaging item and/or misaligned
tray. The camera can also be used to detect the, prefer-
ably first contact between the above mentioned packag-
ing item, tray and/or foreign object. In this case the cam-
era inspects preferably the region between the cover film
and the lower tool.
[0015] In another preferred embodiment, the means
to detect foreign objects, misaligned tray or a misaligned
packaging item is a pressure sensor which is preferably
located in the upper tool. This pressure sensor preferably
sensors the pressure which occurs before the upper and
the lower tool are in contact with each other. If such a
pressure is sensored, the control unit which is connected
to the packaging machine, knows that there must be a
foreign object or a misaligned packaging item between
the tools. Preferably, the packaging machines addition-
ally comprises means which are able to determine the
position of the upper and/or lower tool so that the inven-
tive machine knows when the contact between the upper
and the lower tool should take place. If a pressure is
sensored prior to this instant, a foreign object or a mis-
aligned packaging item must be between the upper and
the lower tool and the movement of at least one of the
tools is stopped preferably instantaneously.
[0016] In another preferred embodiment, the means
to detect foreign objects, misaligned tray or a misaligned
packaging item is a sensor to measure the tension of the
cover film. As soon as a foreign object or a misaligned
packaging item is moved against the cover film, the film
stretches and its tension increases. An analyzing tool
which is connected to the sensor can stop the movement
of the upper and/or lower tool immediately if such an in-
creased pressure is sensored. This sensor can be for
example connected to a dancer and measures its deflec-
tion. The sensor can be also a pressure measurement
for example in a role which allows conclusions about the
tension in the film.
[0017] In an other preferred embodiment, the inventive
machine comprises a sensor which measures the deflec-
tion of the cover film, which can only be deflected by a
foreign object, misaligned tray or a misaligned packaging
item. As soon as such a deflection takes place, the an-
alyzing means which are connected to the sensor, know
that a foreign object must be between the upper and the
lower tool and stop the movement of the upper and the
lower tool instantaneously. This sensor can be for exam-
ple a camera.
[0018] In an other preferred embodiment, the means
to detect a foreign object, misaligned tray or a misaligned
packaging item between the upper and the lower tool is
a sensor based on an ultrasonic sound. This sensor com-
prises an emitter which emits the ultrasonic sound and
a receiver which receives the reflection of the ultrasonic

sound. Based on the signal received by the receiver, an-
alyzing means can detect, whether a foreign object is
between the upper and the lower tool and stop the move-
ment of the upper and the lower tool immediately if such
a foreign object is present.
[0019] In an other preferred embodiment, the means
are based on radiation. This preferred embodiment works
like the sensor based on ultrasonic sound but with radi-
ation. The radiation can be X-rays, light or a laser. The
light is preferably infrared, red light and/or blue light.
[0020] In even an other preferred embodiment, the
packaging machine comprises means that measure the
actual operating velocity of the upper and/or the lower
tool. These velocities are compared with reference ve-
locities and if the measured velocity is not in a certain
range around the reference velocity, especially if the ve-
locity is lower than the reference velocity, analyzing
means, for example a computer, conclude that the upper
and/or lower tool have been decelerated by a foreign
object, a misaligned tray or a misaligned packing item
between the upper and the lower tool and stop the move-
ment of at least one of those tools immediately.
[0021] In yet another preferred embodiment, the inven-
tive machine comprises at least a strain gage which
measures the deformation of the upper and/or the lower
tool, preferably the upper tool. The strain gage especially
measures if a deformation takes place before the two
tools contact each other. If a unexpected deformation
takes place, analyzing means, for example a computer,
which receive the signal from the strain gage know that
there is a foreign object and/or a misaligned packing item
between the upper and the lower tool and stop the move-
ment of at least one tool immediately. In an other pre-
ferred embodiment, the strain gage is connected to the
driving means of the upper and/or lower tool and function
as described above.
[0022] In another preferred embodiment, the inventive
packaging machine measures the power, i. e. the current
and/or the voltage which is consumed by the driving
means.
[0023] This value is compared with a reference value
and if this comparison is not in a certain range, the upper
and/or the lower tools are stopped instantaneously by
analyzing means which analyze the measured signals.
[0024] Preferably the upward movement of the lower
tool and/or the downward movement of the upper tool is
not constant and more preferably decreases with the re-
duction of the gap between the upper tool and the lower
tool. More preferably also the reverse movement is not
constant.
[0025] The inventive packaging machine can be any
packaging machine known by a person skilled in the art,
preferably the packaging machine is a so-called form-fill-
seal packaging machine or a traysealer.
[0026] The packaged goods are preferably food, most
preferably food that comprises proteins like meat, sau-
sage and/or cheese.
[0027] The above-mentioned detection means can be
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combined among each other, for example to achieve re-
dundancy.
[0028] All above mentioned detection means can be
movable, for example rotatable, to achive a wider detec-
tion range.
[0029] An other subject matter of the present invention
is a process to produce packaging items by sealing a
cover-film to a tray by pressing an upper tool and a lower
tool together, whereas the gap between the tools is at
least partially monitored and that the movement of at least
one tool is stopped in case a foreign body or a misaligned
packaging item is detected.
[0030] The above disclosure regarding the packing
machine is also applicable to the inventive process.
[0031] The inventive packaging machines and the in-
ventive process are now described according to figures
1 -4. These descriptions do not limit the scope of protec-
tion and apply to the inventive packaging machine as
well as the inventive process.

Figure 1 shows the sealing station of the inventive
packaging machine.

Figure 2 shows the sealing station according to figure
1 with a misaligned packaging item.

Figure 3 shows the inventive packaging machine
with a camera.

Figure 4 shows the inventive packaging machine
with tension, detection and/or deflection detection
means.

[0032] Figure 1 shows the sealing station 1 of the in-
ventive packaging machine. The inventive packaging
machine is in this case a traysealer, in which pro-formed
plastic trays 4 are each filled with a packaging item 5.
Subsequently, these filled trays 4 are inserted into a lower
tool 3 which is a sealing tool and part of the sealing sta-
tion. This sealing station comprises beside the lower tool
3 an upper tool 2, which is in the present case stationary.
The upper and or the lower tool comprise heating ele-
ments in order to be able to seal the cover film to the tray
under the influence of heat. Between the two tools prior
to sealing, a cover film 6 will be located. Subsequently,
the lower tool 3 is moved vertically towards the upper
tool until they are in contact with each other and then
pressed together. Due to this pressure and in the pres-
ence of heat, the cover film 6 is sealed to the sealing area
4a of the tray 4. The person skilled in the art understands
that the cover film 6 can also be sealed to a different
location at the tray, After the sealing and cutting is final-
ized, the lower tool is moved downwards and the com-
pleted packages are removed from the lower tool. The
vertical movement as well as the pressing action is uti-
lized by driving means 8 which comprise a motor in com-
bination with a gear or a piston with a gear. Preferably,
the driving means 8 are designed such, that they provide

signals which allow conclusions of the lower tool at every
instant. Such a motor is for example a servo motor. In
the present example, the upper tool 2 is fixed and the
lower tool 3 is moved upwards and downwards. After the
sealing action has been taken place, the lower tool 3 is
moved vertically downwards and the finished package is
removed. Before or after the sealing, the covers are cut
out of the cover film 6.
[0033] Figure 2 shows the sealing station according to
figure 1. However, in the present case, the packaging
items, for example lion ribs, which comprises a bone is
misaligned and extends out of the trough of the tray into
the sealing area. Another example is any other foreign
object, which should not be between the two tools. In
case that the lower tool is now moved upwards and then
pressed with a high force against the upper tool, the pack-
aging item 5 is crushed between the two tools and po-
tentially destroys one of those tools so that they have to
be replaced.
[0034] One embodiment of the present invention is
shown in figure 3. In this case, the machine comprises a
high speed camera 7 which observes the gap between
the upper and the lower tool at least partially. The pictures
taken by the camera are processed by a computer (not
shown) which analyzes the pictures. As soon as the com-
puter detects a foreign object or a misaligned packaging
item 5, in this case a bone of a rib, the driving means 8
are stopped immediately so that a destruction of the pack-
aging item as well as the upper and/or the lower tool can
be avoided. The camera 7 is preferably located below
the cover film 6. After stopping the lower tool, a warning
signal is sent and subsequently the lower tool is either
automatically or manually lowered so that an operating
person can inspect the sealing station and remove the
disturbing object.
[0035] In an other embodiment or additionally, the in-
ventive packaging machine comprises sensors which
measures the tension and/or deflection of the cover film
6 which is shown in figure 4. Due to the misalignment of
the packaging item 5, the cover film 6 is deflected during
the upward movement of the lower tool. Additionally, the
tension of the cover film increases due to the upward
movement of the lower tool. This deflection and/or the
tension can be measured by a sensor. This signal is again
submitted to a computer unit which analyzes the signals
and as soon as an unexpected deflection and/or an un-
expected increase in tension is detected, the driving
means 8 stop.

Claims

1. Packaging machine (1) which seals a cover-film (6)
at a tray (4), which has been previously filled with a
packaging item (5,) whereas the packaging machine
comprises an upper tool (2) and a lower tool (3) which
are pressed together during the sealing of the cover-
film (6) to the tray (4), characterized in, that it com-

5 6 



EP 1 988 024 A1

5

5

10

15

20

25

30

35

40

45

50

55

prises means (7) to detect misalignment of the pack-
aging item in the tray, misalignment of the tray (4) in
the lower tool (3) and/or another foreign object be-
tween the lower tool (3) and the upper tool (2) prior
to and/or during the sealing of the cover film (6) to
the tray (4).

2. Packaging machine (1), according to claim 1, char-
acterized in, that the upper tool (2) and/or the lower
tool (3) are driven by driving means (8).

3. Packaging machine (1) according to one of the pre-
ceding claims, characterized in, that the means (7)
is a camera, preferably a high-speed-camera.

4. Packaging machine (1) according to one of the pre-
ceding claims, characterized in, that the means (7)
is a pressure sensor, preferably in the upper tool (2).

5. Packaging machine (1) according to one of the pre-
ceding claims, characterized in, that the means (7)
is a sensor that measures the tension of the cover
film (6).

6. Packaging machine (1) according to one of the pre-
ceding claims, characterized in, that the means (7)
is a sensor that measures the deflection of the cover-
film (6).

7. Packaging machine (1) according to one of the pre-
ceding claims, characterized in, that the means (7)
is a sensor based on ultra sonic sound.

8. Packaging machine (1) according to one of the pre-
ceding claims, characterized in, that the means (7)
is a sensor based on radiation.

9. Packaging machine (1) according to one of the pre-
ceding claims, characterized in, that the means (7)
is a strain gage that measures the deformation of
the upper tool and or the lower tool and or the driving
means (8).

10. Packaging machine (1) according to one of the pre-
ceding claims, characterized in, that it comprises
means that measure the actual operating-velocity of
the upper- and/or lower tool and compares it with a
reference velocity.

11. Packaging machine (1) according to one of the pre-
ceding claims, characterized in, that it comprises
means that measure the power input to the driving-
means (8) and compares it with a reference power.

12. Packaging machine (1) according to one of the pre-
ceding claims, characterized in, that it is a trayseal-
er.

13. Packaging machine (1) according to one of the pre-
ceding claims, characterized in, that the packaging
item is food, preferably food that comprises protein
or non-food.

14. Process to produce packaging items by sealing a
cover-film (6) to a tray (4) by pressing an upper tool
(2) and a lower tool (3) together, characterized in,
that the space between the tools (2, 3) is at least
partially monitored and that the movement of at least
one tool (2, 3) is stopped in case a foreign body (5)
is detected.
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